Establishing sustainable economic growth within a developing country requires the presence of a strong research infrastructure. The research infrastructure within a country is strengthened as researchers both within as well as outside the country collaborate with each other. The collaboration of researchers has been aided within developing countries with the adoption of electronic scholarly communication initiatives. While there have been numerous investigations of the use of electronic journals and databases in developing countries, there has been a woeful lack of investigation of the value and use of these information tools in any specific developing country. Moreover, few studies deal specifically with the scholarly communication needs of the research patron and how these needs reinforce or counteract the needs of researchers. With the belief that not all developing countries are alike and that the scholarly communication needs of researchers often differ from the needs of research patrons, we assess the value of different forms of access to electronic scholarly communication. More specifically, our concern is whether donated access or open access to scholarly communication is best suited to meet the needs of researchers, librarians, and research patrons. Our assessment reveals that with respect to creating sustainable economic growth through the application of research, open access scholarly communication initiatives possess the highest potential benefit from the perspective of the researcher, and furthers economic growth goals.
significant challenges as Soviet subsidies ceased (subsidies that in the 1980s represented nearly 1/3 the country's gross domestic product). 2 The early 1990s represented a particularly turbulent time in the transition with triple digit inflation, high unemployment, and shortages with economic output falling by a third.
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Although the prospects for economic growth would not seem immediately apparent for a developing country that was for so long under the tutelage of the Soviet Union, the Mongolian economy over the past few years has been among the fastest growing in the world. 4 And it is the fact that much of the economic growth in the country comes from natural resource extraction is what has raised concerns about the emergence of the natural resource curse. The natural resource curse, or the paradox of plenty, is a description of the tendency of countries with an abundance of non-renewable resources to eventually have lower economic growth rates and worse development outcomes than countries that lacked such resources. 5 The reasons for this relationship between natural resource extraction and economic growth are varied and include reduced competitiveness of the export sector as the exchange rate rises (due to foreign demand to buy the natural resource), the potential for inefficiencies as the government establishes an ownership claim over the resource, and the crowding out of the manufacturing sector as the country focuses on resource extraction. 6 Given the eventuality of the natural resource being exhausted and economic growth falling, economic authorities in a developing country often focus on creating the conditions for sustainable growth. This is sustainable growth that is achieved by building up a knowledge-based economy that relies on a country's educational and research resources to train workers and provide the skills needed for the production of highly valued goods and services. In the case of Mongolia, the infrastructure that underlies the education and research system needs to be reformed.
Transitions in the Educational and Research Infrastructure:
2 The dependency that the Soviet subsidies created in the Mongolian economy is briefly discussed in World Vision (2009) 3 The significant contraction in economic performance in the early 1990s in Mongolia is documented in Marshall, Nixson, and Walters (2004) , 5-6. 4 The economy grew over 6% in 2010 with a broad based recovery from a slight 1.3% contraction in 2009 and has averaged 9% a year dating back to 2004. World Bank (2011) , p. 29. 5 The curse was first postulated by Auty (1993) and later summarized by Frankel (2010) . 6 This is outlined for Mongolia specifically in World Bank (2011), p. 23-24. The transition in the economy towards a market-based approach has required investments in the country's educational and research infrastructure. So as to encourage the production of high quality and innovative goods and the delivery of services, the revenue from resource extraction can be directed to investments in human capital and the country's education and research infrastructure. 7 That such an investment is needed in education is evidenced by the fact that in a survey of firms of what factors constrained economic growth, over 50% of firms cited a lack of skilled workers as a constraint to growth. 8 Even when a position was filled, firms complained about their employee's lack of English-language and technical skills, insufficient managerial skills, and an inability to work in teams.
The investment in the country's educational and research infrastructure is not just about the size of the investment. Rather, it is more about reforming the infrastructure. The education system is seen as needing to be reformed such that instruction in traditional subjects and memorization is de-emphasized. Also, rather than expanding the number of higher education institutions, in Mongolia the current problem is too many institutions. With 160 private and public institutions of higher education and a population of only 2.6 million, the number of higher education institutions per 1000 people is 8 times that of Japan, 10 times that of South Korea, and 103 times that of Thailand. 9 Although private institutions represented over 70% of the number of institutions, they serve only 1/3 of higher education students. 10 These private institutions specialize in law, business, and the social sciences but have dubious quality with most failing to meet accreditation standards.
Besides reforming the education system, there have been active efforts to reform the research infrastructure in Mongolia. The government is the primary patron of research with research activities organized largely by the Mongolian Academy of Sciences (MAS). 11 The MAS supervises 17 research institutes and centers that date back to 1921. Each of these institutes and centers has a journal that is published on at least a yearly basis. The MAS is also 7 Human capital represents the skills and knowledge acquired through education and experience that leads to workers being able to design, market, manufacture, and sell innovative goods and services. This theory is extensively outlined in Becker (1993 
The Global Transition in the Scholarly Communication Process:
Accompanying the dramatic changes in Mongolia's economy, education system, and research infrastructure has been a global transition in the scholarly communication process. The scholarly communication process is important because it serves as a critical coordination tool in the research process by ensuring that the duplication of research activities is kept to a minimum.
The process also serves to rank-order the value of contributions made by researchers by having Bohlin (2004) . 16 The issues faced in developing countries with respect to scholarly communication is provided by Arunachalam (2003) . 17 Kirsop and Chan (2005) 
The Scholarly Communication Process in Mongolia:
Over the next three sections we describe the current use of scholarly communication objects by Mongolian researchers and, with a belief that scholarly communication objects play an integral role in bringing about the type of economic growth Mongolia needs, assess the types of scholarly communication initiatives that should exist in the future. This assessment is accomplished in two fashions. First, we apply an assessment developed by Kirsop et. al (2007) where donated and open access scholarly communication objects are compared via several criteria. Second, we engage in a series of interviews with researchers, librarians, and research administrators to assess qualitatively what research and patronage needs are being unmet.
This multi-faceted assessment of scholarly communication is important because in many developing countries, Mongolia included, the problem of availability of electronic scholarly communication initiatives has been largely addressed over the past decade. Today, the resources available to those in developing countries rival those at major research universities in the developed countries. A multi-faceted assessment allows us to consider which types of initiatives, those donated or those openly available to all researchers free of charge, is financially sustainable over the long run, meets the needs of researchers and patrons, and deals with lingering challenges that are commonplace in developing countries such as technology familiarity, a slow to develop research culture, and a lack of specialized library services skills.
The scholarly communication process in Mongolia has been slow to change after 1990. 
Relevance:
The relevance of an electronic scholarly communication initiative depends on the coverage of the disciplines and the scholarly habits and traditions of researchers. Borchuluun
Yadamsuren sought to identify the information needs and information seeking behavior of 
Access and Ease of Use:
As is the case in many developing countries, the early years of electronic access to What we conclude from this is that all scholars are increasingly being provided the resources needed to access the scholarly literature electronically. Natural scientists are more likely to take advantage of donor-provided access since donors limit access to libraries and natural scientists have a tradition of receiving access from their library. Social scientists, on the other hand, will likely take advantage of open access resources given their preference to avoid library access.
Affordability:
Within Mongolia there is a limited amount of funding available for research with most funding devoted for personnel. Moreover there is no expectation over the ensuing years that there will be financial resources to purchase access to scholarly communication. Mongolian scholars must rely on publishers continuing to make journal titles available and non- 
Usage:
One of the positive consequences to the use of electronic scholarly communication initiatives is the ability to track usage in a detailed fashion. Many publishers that provide donor access to scholarship often impose usage restrictions (such as a limit that no more than 15% of an issue's contents can be downloaded). Open access to scholarship, on the other hand, imposes no such restrictions. After providing access to electronic scholarly communication initiatives, publishers have had to sort out which statistics were most useful. Is it the case the number of logins, searches, pages of full text articles viewed, and or number of articles printed or downloaded most useful for determining the extent of a resource's utilization? Hirshon (2002) reports that the most useful statistics are the number of searches and the number of articles viewed or downloaded. The number of logins and number of pages retrieved are among the least useful statistics collected.
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When we look at one of the first donor-provided databases available to scholars in of total usage), Math (10.3% of total usage), and Biology (9.5% of total usage). In all four of these disciplines, usage at the ACMS was nearly twice as much as at the average 'very small' JSTOR institution. The usage of open access journals and repositories within Mongolia is more difficult to discern. Given the proliferation of networked computers and high-speed Internet access and the lack of spending devoted to accessing the scholarly literature, the use of open access scholarly literature is likely many times that of access to donated access scholarly literature where restrictions are imposed on where research can be accessed and how much can be downloaded. Suber (2007) remarks that we shouldn't be surprised to see that literature which is easy to find and retrieve would be used and cited more than literature that is harder to find and access. Swan 
Researchers:
Among those who conduct research, there were several recurring themes in our interviews. Our discussions were with an economist, historian, and a mining engineer (social sciences, humanities, and natural sciences). In these conversations it was immediately apparent that a generational divide existed with the younger generation of researchers (those under the age of 35) more likely to possess the technical and language skills needed to make use of and contribute to the peer reviewed literature than those over the age of 50. Although younger researchers are more likely to rely on and contribute to the scholarly literature, the common remark is that conducting commissioned research for an industrial patron is more important that conducting basic research with the output being a scholarly publication. The impetus for conducting commissioned research is due to both the paltry financial rewards associated with being a researcher and the demand for research by firms that lack an internal research capacity.
Librarians:
Librarians at research institutes and universities reported several challenges that hindered their ability to enhance the information search skills of researchers. These challenges include the deficiencies in the training of librarians, the diminished role the library has within the research institute's administrative and financial structure, and the fact that researchers are not accustomed expand what is available to researchers at minimal expense.
Research Administrators:
At government agencies like the Mongolian Academy of Sciences and the Mongolian Foundation for Science and Technology there is concern, as is often typical at government research funding agencies worldwide, that there is not enough funding to finance all the research that needs to be done. Internally within these organizations, as is also typical at government research agencies worldwide, there is not enough staffing available to administer the research process. There is concern though that the government as the financier of research applies a costbenefit analysis too frequently to decisions made and consequently places too little emphasis on basic research and too much emphasis on applied research and innovation. Although the administrators and researchers are frustrated with the lack of funding and priority placed on research that has some market application, there is also frustration expressed that research conducted isn't sufficiently informing government decision-making. While research administrators recognize that applied research is important, the focus that has always been placed on basic research has meant that publications are still an important output from the research process. Since 1996 this has meant field-specific journals that are peer reviewed. With that said, Under donated-access scholarly communication initiatives, the looming threat is that what was once donated will have to be paid for and the lack of funding and the anemic research culture will translate into lost access and a research environment that worsens. The publishers providing donated access, whether they are for profit or not for profit, cannot be expected to provide resources free of charge in perpetuity. What publishers provide with donated access are resources developed for major research universities in the developed world. Although these same resources are useful to researchers in developing countries, the specific research needs of these scholars are not likely to be addressed. With open access scholarly communication initiatives, researchers across the country can seek out the knowledge that they need to conduct the applied research that their patrons demand.
The lack of restrictions on accessing and contributing to open access scholarly communication outlets encourage the publication of research after market applications have been extracted from it. Open access scholarly communication objects play an important role in the development of a country's national innovation system. 33 A national innovation system, defined as a system that organizes and coordinates the flow of information and knowledge among researchers, their patrons, research institutes, and industry, is essential to building a knowledge-based economy.
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Open access journals and databases will collect and organize the substantial research currently being conducted within the country that currently has little exposure domestically and abroad.
The heightened exposure of research leads to researchers publishing more and others relying more on Mongolian research as its reputation increases.
Concluding Remarks:
The Internet in its early years was touted for its ability to spur economic development in And it is here where the debate now stands. In a rapidly developing country that is growing courtesy of natural resource extraction, there is a desire to avoid the natural resource curse by setting up the conditions for a knowledge-based economy. This knowledge-based economy requires a scholarly communication system that encourages the two-way exchange of 33 In the science and technology master plan of Mongolia the development of a national innovation system is identified as a priority in strengthening the research system and economy. Ministry of Education, Culture, and Science (2007), p. 32 and 60. 34 Freeman (1995) represents the seminal piece on the economic benefits to having national innovation systems. information and transform it into the products and services that will fuel economic growth and smooth the transition from an economy with resource extraction as its centerpiece to one that is knowledge-based.
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